Paradoxical effect of calcium on some cardiovascular effects of verapamil in the rat.
The ability of calcium infusions to reverse some cardiovascular effects of verapamil was tested in anesthetized rats and on isolated rat atria. Intravenous infusions of 1.88 mg/kg verapamil increased the cycle length (CL), lengthened the PR interval (PRi), and decreased the mean arterial pressure (Pa). After these effects were stabilized, a series of infusions of calcium chloride (338 mumol/kg each) were performed. Calcium on the one hand promoted the return of Pa to its basal value; on the other hand, it failed to reverse the effect of verapamil on AV conduction and the first infusion of calcium produced an additional increase in CL of 55 +/- 16 ms. This paradoxical effect of calcium was prevented by previous infusion of atropine (0.2 mg/kg). On isolated atria, the increase of calcium concentration in the media ([Ca2+]0) from 1.0 to 6.0 mM increased the concentration frequency by approximately 40 beats/min, both in atropinized and in nonatropinized preparations. After verapamil, however, the same increase in [Ca2+]0 decreased atrial rate in 50 +/- 15 beats/min in nonatropinized atria. The results obtained indicate that extra calcium can overcome the hypotensive effect of verapamil, whereas it paradoxically increases its negative chronotropic effect and fails to reverse its effect on AV conduction. This paradoxical effect of calcium can be prevented, both in vivo and in vitro, by atropine blockade of muscarinic receptors.